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(54) POLYOXYMETHYLENE RESIN COMPOSITION HAVING EXCELLENT CHLORINE RESISTANCE 

(57) Abstract: 

PURPOSE: A polyoxy methylene resin composition having excellent 
chlorine resistance for use in a product which contacts with chlorine 
containing water for a long time or a product which deals with high 
concentration of chlorine is provided. CONSTITUTION: The chlorine 
resistant polyoxymethylene resin composition comprises: (a) 100 
parts by weight of a polyoxymethylene resin, (b) 0.01 to parts by 
weight of a sterically hindered phenol or a sterlcally hindered amine 
anti-oxidant, (c) 0.05 to 4 parts by weight of a zinc compound, (d) 
0.05 to 4 parts by weight of an alkaline earth metal compound, (e) a 
material reactive to formaldehyde selected from the group consisting 
of amide compounds, urethane compounds, pyridine derivatives. 

urea derivatives, triazlne derivatives, hydrazine derivatives, or a mixture containing two or more of them reactive to 
formaldehyde. 
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^ f^-a- l-el^'^Hl^^l "t"^] 2:A^1-<^ ^«!: ^AS., ^ Al^ol ^5. loot, "Sih^S. lOOOppmS^ 

•Sit^^l- l-olSife "a-^-g-^loll IGGQAl^V ^^ISV^^ ofl ?l^J-7j-£ 95% ojAj-oi ^ ole^ev tfl<g 

^■8-1-21 <^i^£.7> 10~20ppin ^SL<il ^S] oB+ -S-§-«l-cf. 



;<iloi4. oi5itp ^j-^ O.S POM ^^1^ ^V-f-^V -^-f-. ^7i^^f7i7i cfla^<?l ^^1 

POM ^^1^ ^^i. '^l* 1:H 7]-*^c,m- o^?^5^ =ofl ^I^J-^^ol ^5V<^ n1-<?f^ ^o^sl Ag^^ 

1-2) AV-8-slJi 51 cj-. 
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naiq- POM ^^]s. ^^^^ ^Sl-^l- ^<^1 "^^^ «-H-s>fe #(olsK ^qcf)5tl- ^J-7m ^^sffe 

^6\] A).^^ <gioi] o^tb ^«flS. ^sfl ==r^l ^V^l^l f ^^1 ^c^-. 7)^1^ ^z^e}- 

71=11. wv^AS. Aj-^sl-i^. 3iis)l7> cHsj-g- -S-l-'^m^ P0M4^^1» ^-8-^ ^-f ^l'^ 

POM ^^121 vil<S4i^^* 7H^sl-fe «o^'g 7j-^ "ar^el^^ l-^-fr ^7l-s>fe ^ol <a-^7^ S:it+. cflt!-'?!^ ^^fl 

:«1195-0182652.ollAife ^J-t^I^I^}- oV<a^%l-# oi^si-fe «<J-^# ;^11a1s1-^ Xi^. ^elM", ^^l-Ml^i ^^fl^lt!- 
60r lOppmSl <atV^°J -8-£^ ^•i'" 7l7lM-, 7l7l ^ Jil^l7> -g-o]^ ;*lll-Sl <g4i«:^ofl cfl^ 7]^-Sr « 

^ 5i O-M-, ^J-7m H^l7> l-7>^*!- ^£?l:Oli4, 10~20ppm2l <§4i 7M^ t^z|^ ^oll>^1fe ^-g-'^l l-7l-^ 

7l§oli:f. 

C-i 2::?io)lAi olel^ POM 2:^^*3. ;«il2:Ja ^1^* '^V-g-^l-fe ^ "il^J-^ol-Sel -R-xl7l- l-7> 

^sfTll ^4. SE*V, -y-Sl-'iV^Hlfil ^elTlM-, i#'y:cll€rl^ «i:-g-A^7l» ^'•fe #^sl <y:-g: ^el^ ^<^4i^j-i- 
-.^Ai^i^di s: 31-71- §ic|-. of-a ^%§21 -S^* ^elfe ^^s. vfl-g^^^^ ^^^i^ ^ Si^M-. 5% ^l^J-^ ^7i#oi 

^o.^ >.^1 tl^J-^^H. ^ ^^7j-£.7V ^of^^l-fe. ^7.]Si\ ^^o] 



t3|-..go) ol--;5.ji;^J. sl--^ 7l^.^ 31- ^11 
POM ^Hl^^Vfecflofl 

A^V7l*V s-aj-i- 51-71 ^t!- ^ ^'^^l-el ■a^-Hl^i, POM ^^17> "^rt^^^sl- ^^7]^ ^^5>fe /sflf-om- ^-8: "S^^ 
£21 vfl-g-l-i: #l^§Vfe ;^fl^2l :ii7llS AV-g-71-^sV^^ POM Si^^M-S. A^^^ Al^o] ^2. iQOr. "gdi^S 10 
OOppmSl <^4i^7l- l-ol5l^ <a-^^°fl lOOO^l?}- *<L> ^^l^V^^ nfl <a^J-7j-£ -f|-;^l#ol 95% ol^j-ol ^o]o): 
"ttTll <^le1^ ^^^21 POM ^^Hl 'a^l^°ll sfl*fl- SEfe <a^l^J-oll -^V^^r «o^^l^fl2l- 

^^1". "a-^^ejs-s^^^ ^^1". i#'a-tfl«is. «}-^'^^ ^-As Bflta-^As-wi ^i^:^ si^fe 

■kMl sisi^i-. 



nl-et-^i ^ ^'g'Hl Sl^V-a A^^Al^^ loot:, lOOOppmSl <g4;^7> l-<>lSlfe "g-^-8-7Hl 1000^1^ 

-g-o}; ^';^l5l-^-i- nil ^^J-7<J-£ -B-^l#«l 95% o)^^ ^^'AS. sl-fe ifl<giA^ POM ==r^l ^^^i^l ^fl^flcl-. 

^ .^i^oil Sign's -^^7]^ ^^J* -Jl-^sl-^ POM T^^l ^^^#21 Hl-^3!«}- '^]S.^^, (a) POM ^t^I loof^^-?-, (b) 
•a^i^^ofl 3111-711 £fe •a^1PJ-'>H "^V-il/^l ^^iJ-^l^fl 0.01~5f^^-¥-, (c) "^V-a^^l- 0.05~4^^-¥-, (d) "g-^elS.^ 
^fl- 0.05-4^^^, (e) 3L#"a-iHl«l^ tV-S-^^^l Sife n^^, ^^"^ 

Ee]ol-;5l o-iEsfl, slSEl-;?! -B-£S)1 £^ ol* # 2# ol^^2l ^^#(ol^K •5L#<a:iHl*lS aV-g-^^ #^'<^m 
r-h) b.01~2#^^l- «-a-sVfe ^^1AS 5>^ vfl<gih^j POM ^^1 i^^«<^l ^l^^cf. 

<^1*V. ^ ^"g^ a-cl- ^>i11s>7ll ^'3Sl-7lS. 

-g- «^tg2l POM =r^l Si^i^-B: ±^3] ^ns. ^^^^ Al^ol ^£ lOOr, 'Si^^i 1000ppm2l 'g4i^7l- 1:<H^^ 
o^^%7M lOOOA]:?}: -i-^l- ^^1s>5J* °fl "il^J-^^S -^-^^l-i-ol 95% ol^J"?] ^'"^ ^<^1 ^^1<^1 Sii^- ^^21- ^ 

ol 71-^^ -Sdl^^ S^oflA^ ^^J-^J-S -^^l-irol 95% -B-t:!- ^-8: ^-f<^l^ '^:i=r2l-2l ^^ol 1-71-311^1-al ^J-7l^ ilSfl 

71- #7l-^t!- ;^l#om. 10-20ppm2l <S4i -^S.^ 7Wfe 1-21 4:>^llS al^sl-fec-il -¥-^^e>7ll 

^o^7leV ^j£2l Ml<g4iA^* POM ^^1 ^-1^*21 ^m^i, ^ ^>3oflAi^ POM ^^H1 ^^^21 <a^pj-°H 

^ POM ^^1 ^Hl^^cf. 

^ ^i-ai-oll 5a^>^1, POM ^^1^ ^AH^ia i£#El°l £fe ^ifl7l- ^AHi^^ T^^s. sl<H5i^ l-elol 
lf'21 2~82l ^Al-a^^ict^l- ^-fi-Sl-fe ^AlDil^^ 3.i:^^7} aV^ajsVcf. 
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^71 ^tl- ^^^-tv^^ ^ -^^l^j f^^^'^lll- -B-^l-g-"!! f^ofl ^7>sv<^ ^^sVi. f'^^l* ^ 

'tv^Hl-si'^;.ll^V'^l 7><a-B-7i-8-°Hi ^7>si-<^ ^^svji. f'^^lS >fl^«l-^. ^-tv^S^sl €^;^s>o« 7><asfo^ ^v^^ 

f^i#°H2l ^xflsHl ^^^^^^}^, lr°J-^t^t* ^sfl^lTlsH ^ 9X^- -^^^ ^^^fl^U ^^oflEfla 

H2l<Hl^€#2l#-wl^[3-(3-t-^€-5-°il€-4-*lS^^lsil^)HS.jq^v11olE], 3,9-Hli[l.l-clDfl^-2-13 -(3- 
t_a^_4_§i:£S.Ai-5-ufl^2iiy) HS.3il5.>d^^l o11*]-2,4,8.10-tflS2|^>^>^3q5. [5,5] -g-cfl?!-. ^EtoflalBel^ 
-t]]^s\7]^ [3-(3 5-cl-t-^^-4-«l^^Al2)]>ri) N.N'-^^°fll^al^ (3,5-c]-t-?-«-4-«l^ 

^Al-slHS.-tl»4nlk) 1 6-«!A>cl*-«l^[3-(3.5-'^-t-?-^-4-^1S^^ltfil'd) HS^I^Mlol H ], 
-2 4 6-Se1>i(3 5-i:l-t-¥-^-4-«lS.^>^lSS^) SJ^. N.N'-Hji [3-(3,5-cl-t-¥-^-4-^|^^Al3i]^)5.5.3i|5.^ 

1 i]k^^, l,3.5-Se1i(4-t-¥-^-3-«lS.^^l-2,6-clifl^^^) o] ^ia] 0).!^ s aj- » ^ Si c^-- 

'a>Hl^«fl <^V'?l7il -tV^^o^^l^flS] aV^^ltb <^]S.^ 4-<5V^fl^^1-2.2.6,6-EflH2l-^l€3l3il2l'a. 4-iEfl'^>S.<a^Al-2.2. 
6 6-BllE5>oll^3i)3illBlci 4-'^>3«S'a^^-2.2.6.6-EflS2t°fl«3ltfllel^. 4-Pil^Al-2.2.6.6-ElH2^°11^3l3ilBlci, 
4-«fl2:<a4^1-2 2 6 6-ElS2l-'Hl^3]2il5]ci, 4->-l A] ^A] -2.2.6,6-El E e^-xfl ^s) 3^] ef^, 4-50^^1-2,2,6,6- 
Efl#e1-°im3)2)lel^'4-'ffl^^'^l-2.2.6,6-tflSel-^1^3l3^1el'a. 4-(2ll'd?> = «l-S.^'l^Al)-2.2,6,6-Eime}Bill^3i) 
e)c^ nl>i(2 2 6 6-EllHe)-°lll[-4-sl3qle|'a)^^eflolE, Hl>,(2.2,6.6-tflS.e]-Dfl^-4-3]35ilel'a)'a-S.Hl<:>lE. h1^(2. 

2 6'"6-EflHei-44-4-3|5^Bl'a)o>cl3^«»im. Bl>i(2,2.6,6-tflHHl-i^l-4-3l3illsl'a)^-ll«l-?11<^lS, a) >i(i,2,2,6.6-^eV 
Dii^-3l3Fil5^^)/i]uHlolE yl^(2,2.6,6-EimHl-'^]^-4-3l3fll5l^)Eflel]H^EflolE, i,2-«li(2.2,6.6-tflEel-Di]^- 
4-31 3111 51 'i^AlH^ al^(2,2,6.6-6llS.e1-o11€-4-3l3^lBl'a)«!^Hl^^-1.6-cl?l-^HHl'>lS.. tili(l-nl^-2,2.6. 

H E^-pii ^-4-31 3^1 el 'a)oM 3^ o] E ,H5l iii(2.2.6,6-tflSel-'^ «-4-3| 3^1 el ^)^^ 

* * ^ Sicl-. 

■& ^^^1-8: ^^7l^V wVfil- ^V^lJ-^l^m la-^ afe 2f^ ol^sl ^BflS. ^-8-^ =r $X^. 

AJ-7mAV^«J-^l;H] 1- f-oflAi s.^1 H>^alt!-^^ 5aEl-6i|5lB.el^-BflSe1-?l??[3-(3,5-cl-t-¥-€-4-^lH^AiiEi]^) 
= S.3]ivilo]e] Eel°fll^ #el#-ul^[3-(3-t-?-^-5-'^l^-4-*lH^^l2il'd) HS^limiol H ], 3,9-«l^[l.l 
_rttHl^-2-B -(•3-t-^«-4-^l-4-*l^^'^l-5-°il«3fll'd) HS^l^'d^^l 2,4,8,10-EflM5l"^AV:t^S [ 

5 5]-^c)m-i 3 5-Hel:fi(4-t-^^-3-5l^^^l-2.6-cli^l^«l!^) oliA]o>if = ^K l-el [(6-£^#2l i^-S-Sel 
o>:5l-2,4-ELn [2,2,6.6-EimehPll^-4-ii3J)lel'a]oln]i^]-^AVDil^^[(2.2,6.6-EflSE^^m-4-il 
a] i^(2.'2,6,6-Efl HSl-^l ^-4-31 3l] 5l «>?fl ol E o] . 

^ ^Ai^oi) oXo]A] ^^^^y^^S] ^7}^^ POM^^l 100^^-¥-°11 tfl^H 0.01~5.0f^^^. .acl- al-^^l^hTll 0.05 
^3^^^o]€^ -tV^lJ-^l^lSl ^7>^o] 0.01^^^ .acl- ^^ ^^^]^ S:47> Dlnl^Vui. 5^^^ ^ 

■i: ^^oflfe POM'l-^lSl i^ofl ujj^^o.^ -il^Slfe 

B}Aj4<g V-i]-^}^. -fr7lA>oV<S * ^ 91^^. '=>\^^ ^}<&n^^^ 1^^^2^ 
^ ^ 5.4 ^;iAVoV<ao| o.7lA]:0.s^ 7llolA>, ^AV. =5.3|^:>lV, 4ol>*2l ^^r-a. -yf^^^ t^J^y-, 

^o^AV oVdiHAV tefl^-i!- ^-^-it te^^-a-, S^^. sellelH^. l-^^>^. M-S^-iV ^ ^1 

^■o.^';,,^^^ AV^"^ ^£ Sii, e^^^-iV. '^lel^^'Lh ^^l^-LK ^«ll°>fl^. ^ll^-iV 12 '^'l^^^ ^1«J- 

o]Bi^ 01-05^^^ f^oflAi «}-^3i^ 'ti-^<»><a2i-. ^^^''V'aoii^. 

^ S^^^-^il Sl^H^i oV-a^^l-^ ^7V^'& POM ^^1 100f'^-f-«Kl cflsH 0.05-4f'^-¥-7l- ^l^sVnf. ^7lS.fe 0. 
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^ "tt^elS^^^ POM lOO^^-^oll tfls^o^ 0.05~4^^-¥-7l- #7]S.fe 

0.1~2f'^-^f>14. 

c tij-o-Aj o>DlH. ^e]]^ 3lelci -^£^1, -H-H^l, Helo>^ ^lE-Sf^ SE^ oil- 

7\ al-^<^l tiV-g-^VS.^, Jl2)-* ^5}-Al7l^ 3]-^^ ^^1 51-71 ^*fl A>^^4. i 

l-<a-cHlel^ wvo.A^ °-;g2l ^sfl^jo] c^ls.^ N-N'-'^5i|]'d'a^<^l-flS-, N,N-i:H°)l€<>HlHol-DlS., N.N-clJ^l-disol. 
ol-/ilko>^elH., M-oj^ 6, q-'a^ 11. M-°J^ 121-21 3^-^* ^^#^^1 i^^lfe <^l-i=1^^. ^-flwl^^, cfl?]: 

oi clol-oi o.s.^El -S-E-Slfe §e|o>ulH. ig-s. ^^^] vfl;^1^ ^f-^^l. ^^^^4 cI^VS^a]- ^ clol-Dl o.s.^El 

o.^5j^ ^elo>Dl:E. ^^-^^1, Ws]o}3.^o}xi]B., 9e]v\]iB\3.%o}u]^^ N,N-Hlii(^lS^A]Bil^)i^oi.olc s.^. 
(y -°)1^#^El-n)2.), #5l-(v -°11^#^E}-al:£), l-e1(N-«l ^^^), f-^l (N-«1 ^«1 €-)f-2l o>nis. -t 

^■ac1°liiiAlo1-tl1olE_ cl3ill^Di]^c1o1iAlo1.i,ilo]E f-sl clol^Alol-vilolE Si- 1-21 -i-el-i- ^ 1-El( 

'gef'?], ^^r^oVM-^l, oHlH^<»>M-^, N-f-^'gel-^, N-J^'d'SSI-^, N.N'-^5*ll'd'SHl-'?I, N.N'.N'-^. elsflj^'g 
q-'oi N-°)iEflS.'iEl-'a. N.N'-clnflEfl^'iel-^!, N.N'.N'-S.ejnfltflS.'asl-'a, 2,4-cloM i,-6-iS!^^^lS.e1'^1-^, 2,4 
-qo'l-Dli^-e-H^AlEBlol-:?!. 2,4-c1o>Dli^-6-A|.ol-l-s.«!'aH2lc>>^, ^l^l-^l S.s]<^\^ -ft- 5.^1. N-^n'd-Q-^. N. 
N'-cl3^^^i, El^^4i, N-3^1^El 5.-0.41, N,N'-t:l2)l'dEl.2..9.4:, iiM-t^l^^l-e1.2.rt-§- .S-^l-H-S-*! 'ri*! ^^el"^ 

. rqifll^siHEi-:^. 'etS'a:iHlsls.2i ei:^ei-$, /^Unl^u}-^, i-nfll-i-sii'ds-lH.el-e, 4-(t^"a:^<>V°lii^)^3:'^'Hlsis. 

21 slH.et-#, 1-0111-1-2)1 -d^lS-S}-*, El5.^11nl^a># -1-21 ^l^e]-^ -^£*ll. ^l'?>Cl<»>al = , ^'jV^l'S, ^o>M^, 
ol-olh^^oVqia, n^'^>M-3€, T^'^VMa.l-, ^fl-fc-a-, T^<»>iiAl, ol.n1s.e1:B, N-<»l-nlc1i^-3-ol.Dli:,-6-tS. 

S.&lHEl-^?>s^Alo>nic^sl ol-i?] l-el(2-Hl^'a54-ci). M. El(2-nll^-5-al'd'ae1'a). l-e1(2-°11 €-5-h1 

'ri'ael^). 2-Hl^'ael'a-2-^€-5-Hl'd'ae|'a ^f-^Sfl. 2-«1^^elci-i:i^^f^^sfl f-sl aaBlci -^£^1171- $X 

oif^oflA^ s-s] iS-'g-clls^lE. #i[-Sr "^^H -^All-el o>nlH., 'fel-';!. •7-ol-i-f°l, afl^ ^ol-M-"?!. 

N-°flEll-^ 'Sel-';!. N-tHlEfll-3l-iffl^^o>ul-oi, <a7>i^^ l-el-^-sim^r^l, clAltj-cioi-niH., ^<»W^, l-Bl(N-«l'd 
3ll-a|€-), l-el(2-Hl^^e1ci)oici.. 

^ ^-'J-i- ^ S-i-<^cllBrlc tiVO-A^ ^;g2^ ^^-a- POM^^l lOOf'^-^'fl tfl«M 0.01-2^^-¥-7> ^%*>t:t. #7l 
Sfe 0.05^1f^^^<^lc1-. i#<a-c1l3:1^ aV-g-Aj 1-^21 ^^ol 0.01 jaiq- ^S>^^^«*1 0^:2. 2^^ 

^« a. 4 ^A-a, ^^^1-21 s^o.^ Ai#m ^ SIH ^^l-5}ci-. 

-g- ^"^21 POM^^l Jl£2l vfl«gdi^^ol Ja.^Hlfe ^<^>2l Aj^;^l^2l 4,7llS. "fl-f -^-^-^t:^. 

7.^^^. ^ SL^M o]^] ^j-71 Av-g-^ ^nf-'^n-, ^^t^ -i-^ s-* -^^^ ^^.^-^ cuti- ^^^^ 

Ol ;^fl#2l 4i;«11S. A>.g-5>7H1 a*V 5g=^7l. #^7l, >^fl'a7l7l. ^«J-7l7l, ^^7l7l, ^^^-^7171 ^o\] 

dLo]^ 7]o], ^S, ^fl»H. BiH^. n^^, i^^, 7>olH., ^3. 1-21 ^7ll5.£ -B-§-*>cl-. 

<=>]^^ ^-^tb «V21- ^-S- ^ ^^^2] ^ 71E1-21 ^#=1^ ^AHlS-^El J^cl- «^Sl-7fl « ^olc)-. ^. ^ ^ 

■g^ 51-71 ^AHIS. tF^Slfe <^1-Mt^-. 

<^Alofl 1-^8 ^ alsio^l i~7> 

POM^^l [-§-§-^1^ 9g/10^2l f^^S. =^^;=^lol Kocetal K300, ^l^^l : (^)KTP)]-1- SCC-^l-'-i ^"SS-S. 4aRV ^ 

s*v ^ lofl m-ei-hh hi-21- <a=.2.s. -^v^ij-^hi, 5.i-^cii«i =. ^-^-^^ i-^* ^ 2^ 'a-#7i2i i^i- 
^s. ^"a^i-jL. ^¥-71 #^;Hi<?i '^><a2^%# ^ <a-?ieis.^^ 2^1- ^<a^ ^. °d-#7i» oi.g.«ii 190 

t;el -gr^ollAi #^h1 -g-i- ^^§1-^4. «1 -§-8-*^l-* 4<^1* f-«1-<^ >i3^7llEls. S# ^ ^2l-sl-<^ «!3El-ol7l(Pe 
lletizer)* ol-g-sfl ^-S^H ^ -^-^S. "J-SSJ^. ^l*!- ^o] 5V<^ ^^1 ^a^I- ^-^ ^ ^ 190t:°)lAl 

1-^^ ^=a-§- ^1^(ASTM D256)^ aV^a^^s^-ji 6i;g.7j-£» ^^t}'^t}, a1^^ ^£ lOOt:, 'gdt 

^5. lOOOppmSl <S±^7} l-<HSi^ ^^-8-7H ^^ISl-ul, ^^]^]^ 20Q^]Ji ^, 600^]^ ^. lOOO^l^V ^oJl "il^J- 
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'a^^7<}£ -fi-^i-i: ioo%fe '^^^ ^^1 ^^j-^<i-£7> <=i±^ ^j^i ^ds^ ti^g-^^s^i- ^tim- =l 

ofloflAi -tv^«^^Hl. oV^^^S. "g^VelS^^ ^^1-. ^-l-^^ '^V^^ 

AO-1 : ^EVoi]e)Ee|^-EflEE^.?li [3-(3.5-cl-t-¥-^-4-*lS^Al2il^) =S3i^vilolE] 
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